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S U M M A R Y  

On t h e  b a s i s  of spec t roscopic  data i t  is assumed t h a t  t h e  atmo- 

sphe re  of J u p i t e r  c o n s i s t s  of H2, CH4 and NH3 ( t h e  reduced he igh t s  are 
5500 D, 150 m and 7 m). The o p t i c a l  t h i ckness  of t h e  i so thermic  atmosphe- 
r e  (13009) i n  t h e  rave lenqth  range rv 1.3 mfd -c 3 cm is computed and 

t h e  l e v e l s  of r a d i a t i o n  y i e l d  are determined, The b r igh tness  temperature  

of  t he  p l a n e t ,  TB 5-n t h e  repion X-. 5mm + 3 cm is computed f o r  d i f f e -  

r e n t  g r a d i e n t s  ?L and h e i g h t s  h,of t he  t roposphere i n  t h e  case of non- 

i so the rmic  atmosphere models. The d i f f e r e n c e  between TB and t h e  i n f r a r e d  

t enye rz tu re  of t h e  cloud l a y e r  at hc = 36,qErm and k I - 2.0l .O K/km 
r eaches  rv 70°K i r ,  t h e  re-.ion A- 1.25 cm . It i , r  ncted t h a t  t h e  wave- 

l e n s t h  ranse CV 1.05 cn + 1.54 cm is t he  moEt s u i t a b l e  f o r  an experimen- 

t a l  v e r i f i c a t i o n  of t h e  computations. 

T w o  form of J u p i t e r ' s  radioemission are c u r r e n t l y  observed : 
t h  6P 
i n  t h e  

p l a n e t  

r a d i c ,  i n  t h e  wavelength reg ion  -- 1 0 ~ 1 + 6 0 m ,  and t h e  cont inu us 
= 3 cm + 70 cm wave band. The b r igh tness  temperature TB of t h e  

rises from 140 + 1 7 O o K  at A 3 cm c1- 41 t o  several  t e n s  of 
t!iousand dezrees  a t  z 7 0  cm [ 5 - 73 . An at tempt  t o  exp la in  such h igh  

b r i g h t n e s s  t enpe re tu res  by thermal r a d i a t i o n  of t h e  atmosphere w i t h  an 
a d i a b a t i c  temperature graciient, w a s  found t o  be umuccess fu l  I n  s p i t e  of 
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t 2 e  c l e s r l g  over rs ted  atrnosnhere transparency adopted i n  the  conputzt ions 

of t-e woric C83. One may poin t  t o  s t i l l  other p rope r t i e s  o f  C G  . t inuous 

r - d i e t i o n ,  as evidence of its nont?ern;.al cha rec t e r  ( t he  an,yulsr d i a s e t e r  

exceeds the o ? t i c a l  one ba a f a c t o r  of -3 c91, the rn1;iation i n t e - m i t y  

i n  t h e  X Z l O  cm + 20cm band var i e s  w i t h  t i m e ,  e t c .  [ l o -  151 ). The 

nos t  proba5l.e source  of continous r a d i a t i o n  is genera l ly  cors idered  t o  

be i n  t h e  exLssion of e l e c t r o n s  from r a d i a t i o n  b e l t s  (see, f o r  exacple ,  

C8,153 1. -Is t o  t h e  s s e c t r d .  region 

cha rac t e r  of r a d i a t i o n  the re  is t ke rna l ,  for the  brightneEs teixperature 

of 140°K d i f f e r s  l i t t l e  from t h e  i n f r a r e d  temperature,  equal  t o  1 3 O o K  

S 3  cm, i t  may be a-suned t h a t  t he  

h.4-  163. 

Vie shall consider  i n  t h e  f o l l o r i n g  t h e  t h e r n a l  r a d i a t i o n  of 
J u p i t e r  i r ,  the wavelength r eg ion  A"/  1.5mm+ 3 c n .  The i n d i c a t e d  reg ion  

is i n t e r e s  t i n p  i n  t h a t  resonance frequencies  of am::.onie inve r s ion  spec- 

t r u m  a r e  present  t h e r e ,  and, eccording t o  t h e  ava i l ab le  d a t a  ( d i ~ c u s s e d  

a t  furtlyer l enp th  ir. t ? e  para,rra?h 1 below) a m o n i a  e n t e r s  i r t o  t h e  corn- 

p o r i t i o n  oL" t h e  atmosphere i n  t 3 a t  re- ioc.  Comparison of t h e  nieosured 
b r i r h t 3 e r . c  t enpere ture  w i t 3  t k e  cmputed for s p e c i f i c  models of p l e n c t ' s  

e tmo~phere  Drovides t h e  par: i h i l i t s  of ob ta in ing  E. c e r t a i n  i n f o r n e t i o n  on 
t;;e pk-:rFicsl condi t ions  of the planet  . Although p resen t ly  e::-~erimental  

da ta  on JrxFiter's r z o i f t i o n  e x i s t  mzinly i n  wavelengths > 3 cm* , t h e  

rc?.Fid s t r i d e s  i n  t h e  measurecent technicues allow us  t o  hope t o  ob ta in  

s h o r t l y  information i n  wavelengths < 3 :E too.  Poss ib le  v a r i a n t s  i n  the  

de te rmina t ion  of  t h e  p r o p e r t i e s  of t h e  atzosFhere according t o  observat ions 

i n  u l t r a h i s h  frequencies  w i t h  the a i 6  of rocke t s ,  are ,  i n  p a r t i c u l a r ,  d i s -  

cussed i n  the  work C181. 

1 . - hOD3.L OF JUPITER'S ATKOSfHZXU3 The meaFured i n f r a r e d  tempera- 

t u r e  of J u p i t e r  is usual ly  r e re r r ed  t o  t h e  l a y e r  of c louds t h a t  conceals  

t h e  p l a n e t ' s  surface and t he  lov,er p p r t  of the  stmoephere ( 1 3 0 ° R ) .  We 

admit ted t h a t  clouZn exzit a6 an absolu te  blackbody with temperature of 
130° IC (To). Above cloud6 acsorntion ban66 of m3, CRq and H2 a r e  obcerved 

a n d  t t e i r  reduced heii ;hts a r e  reFnect ively 7 m, 1-50 m and 5 500 m ElA, 191. 
-4ltIiouqh t h e  t e r p e r a t u r e  of l Y ° K  is below ani onia's f r e e z i r g  p o i n t ,  

---- ~ - - --.._ c 0.  - 
A value T13 < 2000 K vas obtained a t  A 2  C.86 c m  i n  C173. 



spec t roscopic  inveEt iga t ions  a t t e e t  t o  t h e  presence of Easeour ammonia 

i n  t h e  etmoschere of J u p i t e r .  From geeeral cons ide re t ions  one mi.i;ht a k o  

expect t h e  Fresence i n  i t  of hel iuo ,  neon, n i t rogen  and argon: however, 

no experimental  cor roborr t ion  or' the preee:ice of t h e s e  gases  i n  the atmo- 

schere of J u p i t e r  are a v a i l a b l e  EF y e t * . E e  a.csumed t h a t  t h e  above-cloud 

p e r t  of t h e  atnoe!?here c o n s i s t s  o n l y  of NH CH4 and H 2 i n  arr.ounts shown 
above, which corresponds t o  t h e  folloRing i)ercent conten t  Sy t h e  number 

of p a r t i c l e s  : 9'7.22 % H2 , 2.66 % CH4 and 0.12% NH5. Assuming a l s o  that  

t h e  chexiczil composition of t h e  atmosphere does not vary with he igh t ,  t h e  

mean molecular -eight m of t h e  gas w2s then obtained equal  t o  3.95.10'24g 
Considered below are s e v e r a l  model atcospherea : 

3' 

a> i so tkermic  atzosphere with temperature To. 
b) two-layer models, c c n s i s t i n g  of nonisothermic troposphere w i t h  

var ious  temperature g r a d i e c t s  a n d  he igh t s ,  and i so the rmic  s t r a tosphe re .  

I n  t h e  caFe of isotherzAc atzo.cphere (case  a)  t he  pressure  P 
v a r i e s  with he iqht  h eccordin-  t o  the  l a w  

i 
(:; p = 1 l , !p -h i :JIo  

The pre.csure a t  clcud sur fpce  ir Po =1,476 105inch/cn2 and t he  s c a l e  

o f  he iqh t s  is Ho = ( l c T o / m ~ )  =1F.45krr (q 

k i r  t he  Boltzmann c o z r t a n t ) .  

i c  t h t  f r e e  f a l l  a c c e l e r a t i o n ,  

I n  the  case b ) :  

where h, i s  c n i ~ ? ,  8 .  iron! ,,?.e cloud l e v e l ,  hc is t h e  be iqht  of t he  tropo- 
s p h e r e ,  n i: t .-c t enpc ra tu re  gradient .  

I 

T, = TO + x ~ I . . ,  1': = Po( T ~ / T o ) - ~ ~ ' ' *  she re 

and 

Informat ion  on the  dependeyce T ( h i )  i n  J u p i t e r ' s  atnoEphere is absen t ,  

and t h e t  i s  why w e  coznleted the coaputot ions of br izb tnees  teropera'lure 
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for t h r e e  d i f f e r e n t  g rad ien t s  x = f l " K / l u l ,  - 2 . 0 1 " K / ~ *  (%he l a t t e r  

value is equal t o  the ad iaba t i c  g rad ien t ) .  We aEsumed for t h e  same reason 
t h e  quan t i ty  hc t o  be equal t o  1 / 2 1 1 ~  EO, 3/&0, 2&. for each g rad ien t .  

2 .- Calcula t ion  Formula6 .- The o p t i c a l  thickness of t he  atmosphere 
l a y e r  l y i n g  above t h e  l e v e l  hi is: 

OD 

?(V, h,) = ' j  a(% hr)& (4) 
hi 

where a(v,hi) is the absorpt ion c o e f f i c i e n t  at l e v e l  hi i n  the  atmosphere 
and a t  frequency vi .The br ightnees  temperature of t h e  p l ane t  at the fre- 

quency V is: 

where T m  is t h e  o p t i c a l  thiCkne86 of the  above-cloud layer ,  p = c o s  e, 
where 8 is t h e  s p h e r i c a l  coordinate of t he  poin t  at p l ane t ' s  sur face .  

I f  we assume t h a t  t he  br ightness  of  the v i s i b l e  di6k of t h e  p l ane t  5.1!# i den -  
t i c a l  everywhere and is equal t o  t h e  b r i g h t n e s s  a t  disk'€ center,  formula 
( 5 )  may be w r i t t e n  i n  the  form**: 

Tm 

rB (v) = ~ t p ~ m  + 1 T ( T )  e-% dr. (6) 
e 

For a two-layer atmosphere re s h a l l  have : 
Trn 

T ~ ( v ) T @ - z m  + Zc(l -e-%)+ 5 T(T)e*dT, (7) 
%e 

where T c  is the  zpticnl thickness  of t h e  s t r a t o s p h e r e  at the frequency 3 ,  

The absorp t ion  c o e f f i c i e n t  of the atmosphere may be represented 

i n  t h e  form of the sum of the  c o e f f i c i e n t s  of s e p a r a t e  absorbing compo- 

n e n t s  : 
a(v ,  hi) = aS;I: 4- UCH. + (LH,. 

~~ ~ 

* 
i n  wave . n g t t s  A =  8 4 1$6peak6 i n  favor of negative grad ien t  of p l a n e t ' s  
nonisot: .-rmic atmoaphere. 

** The e s t ima tes  of t h e  e r r o r  then admitted, are brought ou t  i n  para.3. 

Al.",ough t h e  darkening of J u p i t e r ' s  di6k a t  t h e  edges, obtained i n  C163 
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I n  the formula (9) the s t r u c t u r a l  iacter I s  wri t t en  i n  t h e  form 
obtained from t h e  s o l u t i o n  of t h e  k i n e t i c  equation C233.Ni - 'IJ 3.6 t h e  
d i f f e rence  i n  the  populations between the i and j - l e v e l s ,  pij 
m a t r i x  element of the dipole  moment for the t r a n s i t i o n  i --.+ j, 
t he  resonance frequency, J is the frequency of t he  ex te rna l  e lectromagnet ic  

field, A9 ij is t h e  half-width of the s p e c t r a l  l i n e ,  h and c are r e spec t i -  
v e l y  t h e  Planck constant and the speed of Light. The a u d n g  

express ion  (9) is e f f ec t ed  by a l l  i nve r s iona l  t r a n s i t i o n s ,  whose resonance 

f requencies  and half-widths depend on the  r o t a t i o n a l  state of t h e  molecule. 

is t he  

is 
i j  

- 
In the 

Since the  r o t a t i o n a l  frequencies of NH3 exceed s i g n i f i c a n t l y  the  

corresponding inve r s iona l  frequencies of the  ground s t a t e ,  w e  have 
1 - e - l ~ , , / k T  

' ' i  - lV] = N J I (  T +  e - } i v , , / h ~  

where NJK is  the population Of t he  r o t a t i o n a l  s ta te  w i t h  quantum numbers 
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3 and K ( t h e  m3 m l e c u l e  is a symmetrical r o t a t o r ) .  If we u t i l i z e  for 
H a  t h e  expression (3.48) from C243, and t h e  ind iceu  i and j i n  =BO- 

nanct f requencies ,  matrix elements and half-widths are s u b s t i t u t e d  by t h e  

corresponding va lues  of J and K, we s h a l l  ob ta in  i n s t e a d  of (9) : 

AVJK 
( V J ~  - v4)2 + ~VZ(AVJK)~ ’ X 

under t he  condi t ione hvnc<kT, h A ( C k T  and hB<kT ( A  and B being the 

r o t a t i o n a l  constante  of t h e  ammonia 

ammonia n o l e c ~ l e e  per 1 cm3,  is 
m u l t i p l i e r ,  t ak ing  i n t o  account the 

i n  t h e  c a l c u l a t i o n s  the  i n t e n s i t i e s  

molecule), where II is t he  number of 
the  r o t a t i o n a l  energy and S is a 
nuclear  s ta t i s t ica l  weight. In t roducing  

of spectral l i n e s  

we have 

It is well knorn  from experiment c253, t h a t  i n  pure ammonia and 
t o  p r e s ~ u r e s  P = l O O m m  Rg 

AVJK - P (13) 

T h i s  th reshold  is increeaed i n  t h e  mixture methane, hjdrogen, ammonia, 

f o r  uml-Hz, ~ “ H H .  < UNHAH~ ( 6 being the  e f f e c t i v e  c o l l i s i o n  c ros s  s e c t i o n ) .  
S ince  i n  the  considered J u p i t e r  model atmospheres pressure does not exceed 

the l i n e  half-width is z s  Rg; t he  c o r r e l a t i o n  (13) is v a l i d  wherever 

determined by molecular c o l l i s i o n s  

The best agreement w i t h  the experiment is also given by the tempe- 

r a t u r e  dependence L263 : 

( 14) 
1 

AVJK T .  

Unifying the  c o r r e l a t i o n s  (13) and (141, ne may write : 

To AVJK = ~ J K - G P .  
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The memured ha l f - r id ths  of 15 l i n e s  1CH (concent ra t ion  100%) a t  room 
temcerature TK and P = 1 mnRg. The half-widths of t h e  r e m a i r i n c  l i n e s  

of amnonia un2.er t h e  some condi t ions my be cocputed by t k e  Bleane-.-T,ezro.-e 

forn?fif C253: 

3 

For  the mixture an; 0' i -7- * -  rocen-rrethane, Laicin,-: i n t o  account t h e  above, 

ue hove 
, , . , a I [ r A I I  I o C l i r N I I 3  TIC -+ U.U2ci6 

O S h r N H s  a x & - ~ ~ ,  
-- - ) P -  -. (17) T u.uu12 + 0.117-Y - -- 

Oll,-Nii ,  f i ~ ; i 1 4 - N u ,  __ - - "u.u& and t h e  r a t i o  - - 
GXAi -hlIi OAII <-NH,  

J.ccording t o  d a t a  of Table 55 C243 

m a y  be est imated,  essuning, t h a t  by the  s t r e n g t h  of t he  a n a l 0 ~ 0 ~ 8  cha rac t e r  

of i n t e r a c t i o n  w i [ , - w t  (JAr hit . T s t i m a t e s  give -- N 0.07. It m u s t  be noted 

t h a t  t h e  inaccuracy of tf .e 1s t  est imate  of t r e  rcztio of effect ive cross 
s e c t i o c s  because of l o w  concentrat ion 01 nethzne i n  J u p i t e r ' s  atmoephere, 

leacis t o  e r r o r s  i n  the  half-widths of t he  l i n e s  Nf! not  exceeding -3.5%. 

m i l ,  hll ,  

Oh11 \ii, 

3 
The q u z c t i t i e s  ya nay be computed by u i n g  t h e  co r re l a t ion?  (15) 

and (I7). T;kir,y i n t o  account t h a t  the  concent rs t ion  of ammonia i n  the 

atrof- ,  h e r o  of J u p i t e r  c o n s t i t u t e s  O-E%, and t h e  c o r r e l a t i o n s  N - P f l  w i t h  

(159 r?l--o, r e  f i n d :  

The i n t e n s i t i e c  of 65 l i n e s  of pure a m o n i a  at roon temper2ture are brought 

o u t  i n  Table  46 of L243. The resonance frequencies of axmonia's i nve r s ion  

Lcpectrurx 

51 l i n e s  only,  t h e i r  i n t e n s i t i e s  be in5  a t  t h e  sane t i m e  converted t o  con- 

d i t i o n s  on t h e  s - u f a c e  of J u p i t e r ' s  c louds,  i n  accordance w i t h  the  corre- 

l a t i o n  ( l f i ) .  T;.e nc- lec t ing  of the 14 weak l i n e s  of  NH3 dur ing  conputations 

Zives an e r r o r  i n  f not exceeding . 15 i n  t h e  er, t ire tand considered. 

JnL 
are given i n  the  sane t a b l e .  :';e u t i l i z e d  i n  conru ta t ions  
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Ye f i n a l l y  have for t h e  absorpt ion c o e f f i c i e n t  of amnonia : 

For  the i so thermic  atmosphere we ob ta in  from formula (4) : 

The i n t e g r a t i o n  in formula (4) w a s  e f f e c t e d  t o  t h e  he igh t  h 
PL 

at which t h e  half-width of t h e  l i n e  becomes comparable with t h e  Doppler 

A%, Such a procedure i e  equivalent  t o  c u t t i n g  t h e  atmosphere at a height 

h, 
v a r i a n t s ) .  Note tha t  t h e  cont r ibu t ion  of h ighe r  atmosp5ere l a y e r 8  (hi > hm) 
t o  the quan t i ty  1E' does not exceed O,Ol%. Only t h e  narrow resonance 
region6 c o n s t i t u t e  a n  except ion,  (See para 3 ) .  

100+200 km ( t h e  values  o f  hm d i f f e r  somewhat in d i f f e r e n t  

For n nanisothermic a.tmosp)?ere : 

where 

(22) 

The c a l c u l a t i o n  of atmosphere opaci ty  (nontransparence ) and b r igh tness  

temperature w a s  conducted by means of  a BESM-P c o q u t e r .  

3 . -Resul t s  of Calculation,-  The reeults of c a l c u l a t i o n  of t h e  

o p t i c a l  t h i ckness  of an isothermic atmosphere according t o  formula (20) 
and f o r  hi = 0 are p l o t t e d  i n  Figure8 1 and 2 next page 1 . 
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F i g . 1 .  Optical thickness ? of t h e  isothermic atzosphere 
of Jupiter i n  the region A -1.3 IXI + 3 cm 

F i g .  5 . -  Levels of radiation egress  h* i n  an isothermic 
atmosphere o f  Jupiter 88 a function of wavelength. 

loOD 

I 

! 
'i 

"'I 10 

Fig. 2 . -  Opticel thickness of the i s o t h e r d c  atmosphere of 
Jupiter i n  the region h Z1.3 mm + 3 cm 
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-1 The spacing f o r  t h e  c e l c d a t i o z s  TPS c::oeen equal  t o  0.1cm ic the reg ions  

v = 0.3 cm-l + 0.45 cm-l 1.3 cn-lf 8-cm-1 and t o  0.001 c m - l  in t h e  region 0.45 + 1.3 
cmol. It may be seen from t h e  f i eu res  1 and 2 t h a t  r a d i a t i o n  i n  the  reg ion  

h 

sphere.  (Under the  l e v e l  of egress i t  is understood, as usual, t h a t  h1= h 
f o r  which e (h*) =l 1. 

F l o t t e d  i n  Fig.3 are t he  ca l cu la t ed  l e v e l s  of r a d i a t i o n  emergence 

1 CM + 4-65 C?IC, apparent ly  emerges from t h e  above-cloud p a r t  of t h e  atmo- 

as a funct ion  of wavelength, The computations of t he  quant i ty  h* were made 

by the  formula 

(23) H 
h’(v)= ---Int(v, 0) .  

2 

which follows from (20) under the coni i l t ions  : 

The condi t ion6 (24) a re  f u l f i l l e i  in t h e  f requencies  v < 0.5 c . r i  and > 1.2 cm-’ 

I n  the  region v N 0.5 CX-f j 1.2 cM-1 

ear l ie r  obtained dependence 

( V J ~  - v2)2 > ~ ~ ~ ( A L v J K ) ~ ,  A V J K ~  A v D ~ .  (24) 

t ce  va lues  of h ( J )  w e r e  found from an 
T(h5) through formula (20). 

It should be noted t h a t  t h e  curve of Fig. 3 is smoothed out  in t he  

reg ion  of a l t i t u d e s  h* 7 0 ,  The smoothing w a s  determined by t he  epac ing  

of c a l c u l a t i o n s  of (hi)  by frequency, which w a s  e q u a l  t o  0.08 cm-’ ( i t  is 
d i f f i c u l t  t o  judge on t he  degree of smoothing from Fig.  2) .  The curve i n  

Fig. 3 w a s  not  computed by us i n  t h e  reg ion  v 0.7 + 0.8cm’ , because 
t h e  ccmputation of elrergence l e v e l s  i n  t h a t  region would e n t a i l  a s i g n i f i -  

can t  e r r o r  ( t o  100%)  because of atmosphere cutdown at  f ind ing  t h e  o p t i c a l  

t h i ckness  (see para  21, a6 t h e  atmosphere l a y e r s ,  l y i n g  above h,,provide 

i n  these  frequencies  a notable  cont r ibu t ion  t o  absorption. Computations 
i n d i c a t e  t h a t  t h e  emergence l e v e l s  i n  a nonisoiher&c atmnephere d i f f e r  

from the  corresponding ones i n  an i so thermic  atmosphere by no more t han  

h/ 4km. Since the  determinat ion i t s e l f  of r a d i a t i o n  emergence l e v e l s  is t o  

a known degree cond i t iona l ,  the i n d i c a t e d  discrepancy is i n s i g n i f i c a n t  and 
the  c a l c u l a t i o n  of t h e  values  of h* ( U )  f o r  an isothermic atmosphere may 
be a source  of information i n  the f i r s t  approximation. 

1 

F l o t t e d  is Figures  4 -  6 a r e  t h e  b r igh tness  temperatures of J u p i t e r  

for d i f i a r e n t  atmosphere models. The c l a c u l a t i o n  of  the va lues  of TB is 

made wi th  a frequency spacing of 0.05 cmor. T h i s  condi t ions t h e  smoothnerro 
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of the  curve6 d r a m  i n  the  s a i d  f igures .  Note t h a t  t h e  e r r o r  connected 
with t h i s  ( ATB) over a plane port ion % s T c  does not  exceed 10 percent  

i n  t h e  c a m  X = - 2 . O l 0 K /  km and 6 percent for K a 210 K/ km. 

I 1 I I I I I 

2.3 2 1.5 1.2 1 0.8 0.7 0.6 

1 
0.3 0.5 0.7 0.9 1. I 1.3 1.5 1.7 v[CN’] 

I I I I I I I I 

Fi;.;. 4. - Brightness teapera ture  TB of J u p i t e r  i n  t h e  
range 5 mm + 3 cm f o r  a ser ies  of isothermic models 

of t h e  atmosphere 

The r e spec t ive  e r r o r  on the  s lopes  of the curves of Figs. 4 - 6 does not 
exceed 

t h e  disk i n  formula (7) t h e  maximum e r r o r  i n  the  value of Tg is t o l e r a t e d ,  

a6 may be seen from formula (71, in t h e  region 2- 1, t h a t  is i n  the re- 
g ions  3 h) 0.55 + 0.63 c m - l  and Q ~ 0 . 9 6  +1.1 cmol, But even i n  these re- 

ems t h e  e r r o r  doe6 not  exceed 2.5percent.  I n  t h e  region TB=z Tc t h i s  

e r r o r  c o n s t i t u t e s  only f r a c t i o n s  of percent . I n  t h e  reg ions  3 < 0.55 cm” and 
3 > 1.1 cm-1  i t  is j u s t  as s m a l l .  

5 - 6 percent +. Because of t he  absence of i n t e g r a t i o n  over 

It may be seen from Figs. 4 - 6 t h a t  the  most i n t e r e s t i n g  region f o r  
t h e  experimental  i n v e s t i g a t i o n  is 1- l.O5cm + 1 ,54cm,  f o r  i n  i t  one may 

expect  a notable  depar ture  i n  t h e  b r igh tness  temperature of J u p i t e r  from 

t h e  value 1 3 0 ° K  f o r  c e r t a i n  model atmospheres of  t he  p lane t .  

* For the  es t imate .  of the  given e r r o r  on sepa ra t e  po r t ions  of  t he  spectrum, 
calcuZ.ztion of the  value of TB WBG made with a t i n i e r  spac ing  by frequency. 
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1 I I 1 I 1 I I '  

0.3 0.5 0 7  0.9 1. I 1.9 1.5 1.7 v[cMj 

I 
I 

*tr 
JC= I , ,  

7 i z *  6 

Figures 5 and 6 have i d e n t i c a l  captions t o  t h s t  of F i g . 4  



1 3  

Thus, f o r  example, for hc=36.90km and K = 2 l 0 K / k m a t  t h e  

cen te r  of t he  ind ica t ed  region we s h a l l  have I 130° K - T B ~  =y. 37' K. and 

f o r  
of t he  region 
module w i l l  c o n s t i t u t e  1s0K, 30°K,120K, 25OK. A t  the  same t i m e  i t  is 
necessary t o  note, t h a t  for hc =9,225kmthe d i f f e rence  i n  the  br ightnese  

temperature from 1 3 O o K  does not  exceed N 13OK for all values of x, 
Note t h a t  t he  measurement of t he  emission spectrum of J u p i t e r  i n  t h e  re- 
gion x N 1,25 cm at sea l e v e l  is bese t  with d i f f i c u l t i e s  occurr ing on 
account f o r  s t r o n g  absorpt ion by water vapor i n  t h e  EPrth's  atmomhere 

c273. However, t he  l a t t e r  drops r ap id ly  w i t h  he igh t ,  which a l l e v i a t e s  t h e  

s e t u p  of t he  corresponding experiment. 

L = - 2.01° K /km ne s h a l l  have 1 130° K - T E I M  70 K ? A t  boundaries 

=i 1 .os c m  + 1.54 cm , t h e  corresponding discrepancy by 

The authors  are g r a t e f u l  t o  V. V.Zheleznyakov for h i s  cons tan t  
a t t e n t i o n  t o  the  work and the examinatioo o i  t he  manuscript, and also t o  

I ,  A.Rakova and H m B .  Flaksman fo r  e f f e c t i n g  the  conputations on BESM-P. 

Radiophycical I n s t i t u t e  of t h e  
Gor 'kiy S t a t e  Univer r i ty  

Received on 3 March 1964 

NOTE AT CORRECTION OF THE PAPER 

By t h a t  t i m e  works c28,291, r e f e r r i n g  to soiiie quest ions of atmosphere 
s t r u c t u r e  of J u p i t e r ,  were published, d t h  emphasis on the br ightness  tem- 
pe ra tu re  i n  the  reg ion  h < 3 cm. I n  c281, i t   as exper inenta l ly  found t h a t  
A B  -&-r-r - * L ~ *  --& + >TOP_ for S 8.35mm. The ind ica t ed  value of TB agrees w e l l  
no t  only with the  Kuiper model 11141, a6 tzken i n t o  account by autiisrs of 
c281, but  a l s o  with the model atmospheres considered i n  the  paper,  The e s t i -  
mates of the  temperature gradient  i n  t h e  above-cloud l a y e r  of J u p i t e r  i n  
c291 gave t h e  value K = 4.3' K / k m ,  c lose  t o  t h a t  for t he  Kuiper model. 
The over ra ted  hydrogen content  i n  Kuiper models E141 w a s  a l ready  noted above, 
The e s t ima tes  of the  vzlue of T J ~  f o r  o t h e r  g rad ien t s  n and he igh t s  hc 
can be e a s i l y  made by us ing  the  ma te r i a l  expounded. And f i n a l l y ,  t he  e f f e c t  
o f  poss ib l e  inhomogeneity of the chemical compositionnof J u p i t e r ' s  atmo- 
s p h e r e ,  l i nked  with t h e  f r eeze  out of arnronia, upon T ~ m a y  be q u a l i t a t i v e l y  
re7resented from t h e  d a t a  obtsined f o r  Saturn.  

* 
1 1 5 0 ° K -  T B 2 1 8  K, and for 1(=-2 .0 l0K/km,  1 1 5 0 ° K -  4 3 7  K, 

[ i n se r t ] .  For h, -18.45km and % = 1" K /km, we have a t  t h e  cen te r  
*el- 
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